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By applying an algorithm based on pickup and drop-off locations, transportation network companies (TNCs) match
passengers who need a ride with self-employed drivers who tend to provide a trip in their privately owned cars.
TNCs have expanded their footprint into more cities and are now among the most prosperous and valuable global
start-ups. The proliferation of ridesourcing services has raised both hopes and concerns about their role in cities.

The impacts of ridesourcing services are complex and multi-faceted.

ridesourcing services TNCs on-demand services sustainability socio-economic impacts

environmental impacts

| 1. Social

1.1. Positive Social Impacts

Ridesourcing services have addressed many of the taxi industry's previous limitations, brought many positive
changes, and considerably promoted the service quality 12, It has been argued that TNCs have provided fast,
flexible, and convenient mobility options for individuals seeking fast point-to-point services with short pick-up times
while avoiding the difficulties of driving Bl4l. Tarabay and Abou-Zeid & show that the short pick-up waiting time and
the speed of ridesourcing services are the main reason for between 66% and 72% of people to switch from
traditional modes to ridesourcing services in Beirut, Lebanon. However, the research population is limited to

university students, and it does not completely reflect the sociodemographic profile of Beirut society.

From spatial, temporal, and social perspectives, these services are also considered an opportunity to improve
public transportation availability. From a spatial standpoint, these services can provide satisfactory mobility to poor
and remote areas where public transport coverage is inadequate 7. The study of Rayle, Dai, Chan, Cervero, and
Shaheen Bl in San Francisco finds that ridesourcing can overcome some of the limitations that exist in mass
transit, including trips to or from low-density areas. From the temporal perspective, ridesourcing services can
potentially bridge the gaps between peak and non-peak hours, daytime and nighttime, weekends and weekdays,
and rainy and sunny days in urban transit networks [&l. Adopting a dynamic pricing mechanism and motivating
drivers to work harder during peak hours, TNCs have enhanced mobility and responded to taxi demand fluctuation,
especially in the morning and evening peaks 19, Ridesourcing is more readily accessible during late nights when
transit is less available and waiting for it might feel unsafe 111121131 Moreover, since mass transit cannot afford to
provide service on weekends, ridesourcing can offer a viable option for many travelers, including low-income

people and non-car owners 141, This case is true for rainy hours when the need for door to door mobility services is
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increased 22!, Brodeur and Nield 1€ show that rainy hours are associated with an 18%increase in the number of
trips carried out by Lyft and Uber in New York City, indicating the demand for ridesourcing services is significantly
correlated with increased rainfall. Ridesourcing services provide social equity benefits by providing increased
access to transportation for older adults, particularly those that cannot drive 2. They can also encourage a car-
free lifestyle, reduce car ownership, and offer older adults more freedom of movement so they can rely less on

friends or family to meet their needs for transportation [L8][191[20],

When it comes to safety and security, TNC users and drivers enjoy a better feeling of safety compared to traditional
taxi riders and drivers 1221 |ndeed, the tracking and rating system embedded in ridesourcing services has
increased the safety of both drivers and passengers. Based on Gléss et al. 21, surveys conducted in London and
San Francisco showed that riders perceived an increased feeling of safety and reliability due to knowing some
information about a driver before starting the trip and monitoring the real-time location of the car during the trip.
They add that the registration of riders, ratings, and the online tracking of vehicles provided female drivers with a
sense of control and security. Moreover, the digital payment system of ridesourcing services can also prevent

drivers from being robbed or harmed 22!,

The role of ridesourcing services in fighting against drunk driving is also worth pondering. In some cases, what
prompts an individual to drive under the influence of alcohol is the insufficient number of taxis, especially at night,
and their relatively high price (22, Therefore, the convenience and flexibility of ridesourcing services may encourage
many people to avoid drunk driving 23], Several studies support this argument. For instance, supported by Uber,
Mothers Against Drunk Driving (MADD) reports that the number of drunk drivers 30 years of age or younger has
dropped in all U.S. cities where Uber operates 24, This argument is also supported by independent studies of
Rayle et al. Bl in San Francisco and Clewlow and Mishra 23 in major U.S. metropolitan areas, which show that
avoiding drunk driving accounts for 21%, and 33% of people are choosing to substitute driving with ridesourcing

services.

Evidence shows that, in some places, the entry of ridesourcing services has also been linked with a reduction in
traffic collisions, injuries, and fatalities 22, Based on U.S. county-level statistics from 2007 to 2015, Dills and
Mulholland [281 have found a connection between Uber's introduction in the U.S. and a reduction in fatal car
collisions and violence. Kontou and McDonald 2 report that a 10% rise in the number of trips can contribute to a
12% reduction in traffic accidents and a 0.25% decrease in impaired driving. However, they do not find a significant

relationship between the growth of ridesourcing services and road fatalities.
1.2. Negative Social Impacts

Previous studies have revealed that the access to, use of, and impact of ridesourcing services have been
geographically and socially uneven. This has cast doubt on claims that ridesourcing services can provide an
affordable mode of transportation and expand the access to public transit for less affluent people and those living in
disadvantaged areas LI81121128] Geographically, ridesourcing services are used more in urban areas, mid-sized

and large cities, and neighborhoods with high-density and mixed land uses [22E9(31]
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Based on evidence from several U.S. cities, Tehran, and Cairo, there is a consensus among researchers that users
of ridesourcing services tend to be disproportionately younger, college educated, and more affluent [32I39(331[34](35]
It is argued that not only are ridesourcing services more expensive than public transit, but their use relies on
smartphones and credit cards, imposing financial barriers for low-income people [B8I3738] |n the U.S., Deka and
Fei 33 found that the frequency of using ridesourcing services for people who have an income of over USD
150,000 is 62% more than people who have an income of less than USD 25,000, indicating a gap that exists
between low-income and affluent people in using ridesourcing services. It can be postulated that the shift of
affluent people from transit to ridesourcing can reduce public support for transit subsidies in the future. As low-
income individuals are more reliant on transportation and cannot afford to use ridesourcing, their access to
transport will be challenged B2, This limitation is apparent during transit disruptions when low-income ethnic

minorities are less likely to choose ridesourcing as an alternative for public transport for mandatory trips 22,

Several studies have argued that these services have so far failed to include physically disadvantaged people 411
(421431 ynder many laws, this group is generally eligible to use travel facilities and no travelers can be rejected on
the grounds of disabilities 42, TNCs have avoided responsibility to warrant non-discrimination and access for the
disabled, arguing they are not transportation providers 4. Besides, Mitra et al. 28! provide evidence from the U.S.
suggesting that, due to physical difficulties and a lack of comfort and familiarity with technology, older adults may

remain disconnected from the new transport technology.

While discrimination in traditional taxis and ridesharing services is a central preoccupation for public agencies, the
ridesourcing industry has also not been immune (28451, The studies of E. Brown “8 in Los Angeles and Ge et al.
48] jn Seattle and Boston confirm discrimination against African-American riders. It seems that the design of TNCs'
platform allows drivers and riders to learn mutual characteristics, opening up possibilities for discrimination from

drivers to riders and vice versa 431148],

There is also evidence suggesting that the geographic distribution of ridesourcing services is uneven as there have
been differences in the availability of these services in urban and rural areas. According to a Pew Research Center
survey, there is an adoption gap between urban and rural residents in the USA. Accordingly, 45% of Americans
living in urban areas and 40% of suburban residents use a ridesourcing application, while this number is 19% for
their rural counterparts (27, Several studies suggest that ridesourcing is less readily available in small towns and

areas with low population and road and pavement network density [181[39][48][49]

TNCs are also blamed for unfair competition with traditional taxis due to avoiding compliance with social legislation,
tax regulation, basic wages, and other legal employment rights BAB1I52 The growth of TNCs has exerted a very
disruptive impact on traditional taxi services, contributing to a decrease in taxi ridership and driver income 23154155
and leading to social tensions between cab drivers and TNCs in many cities Y. Nie 4 and Jiang and Zhang 41
show that the growth of ridesourcing services has been associated with a significant loss in the taxi ridership in
Shenzhen and Beijing. In the same vein, Brodeur and Nield B8 have found that the number of taxi rides fell by 8%

in three years from Uber's introduction in New York. Based on recent evidence in the UK, 52% of cab firms
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consider Uber a severe or moderate threat and 79% believe that they should join together to effectively compete
with Uber.

A group of scholars poses some questions regarding ridesourcing services' positive role in safety and security. For
example, Brazil and Kirk B4 show that the availability of ridesourcing services has no association with the number
of traffic fatalities in the U.S. and concluded that one could not claim that TNCs have made American cities safer.
They suggest several explanations for this. First, the number of ridesourcing users is relatively small compared to
the total population of licensed drivers and drunk drivers. Second, ridesourcing services may substitute taxicabs
and other public transit modes, but not as an alternative mode of travel for drunk driving. Therefore, ridesourcing
riders may have been former users of taxis and public transportation and, as a result, the number of at-risk drivers
on the road would not noticeably change. Third, as mentioned earlier, some social groups, including low-income,
less educated, and older people, have remained largely disconnected from ridesourcing services. Therefore, they
may be less likely to consider these services as a substitute for drunk driving. Finally, a portion of the population is
not yet convinced that ridesourcing services can provide a safer ride when they are impaired by alcohol. Besides,
many drunk drivers consider these services too costly, especially when considering the low likelihood of getting

arrested for drinking and driving.

Moreover, whereas public transport agencies usually ensure that traditional taxi drivers have a commercial license
and require them to obtain special permissions or training, TNCs have lower entry barriers and only check that
drivers have a valid license 859 Edelman and Geradin [43] point out that Uber does not comply with the law and
its lower entry barriers may give rise to possible safety concerns. Training can prevent taxicabs from some risks
that they would otherwise be unaware of, or by notifying them of preventive measures they might not otherwise
follow. Additional risks may also impose drivers and passengers due to insurance. As Edelman and Geradin 42!
and Malos, Lester, and Virick 82 suggest, in the U.S., Uber encourages drivers to hold personal insurance rather
than a commercial one, overlooking the fact that ridesourcing drivers are more likely to have accidents due to
driving more frequently, longer distances, with passengers, and often in unfamiliar and congested places while
using smartphone applications. Berneking and his colleagues 1] make a similar argument, pointing out that TNCs
employ drivers as “independent contractors,” do not monitor their work hours and rest opportunities, or check them
for medical issues that can reduce alertness. These cases have increased the number of fatigue-related accidents.
They also added that working as a TNC driver is not a primary job for many individuals and they usually drive after

hours of constant wakefulness or during darkness, both of which can raise the risk of drowsy-driving crashes.

| 2. Economic

2.1. Positive Economic Impacts

Past work suggests that ridesourcing services have positively impacted the taxi industry by tapping into a fresh
reservoir of the workforce and shaking the foundation of obsolete structures, regulations, and policies that could
have been the key cause of inefficiency (6234, Traditional taxis were regulated to charge static fares, leading to

equal fares during peak and non-peak hours. Therefore, traditional taxi drivers preferred to drive during non-peak
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hours, contributing to a taxi supply shortage during peak hours. TNCs address this issue by introducing market-rate
pricing, popularly known as “surge pricing.” They encourage drivers to work harder during peak hours to gain more
money, increasing taxi supply through surge pricing during peak times 2. Moreover, by comparing the fares of
ridesourcing services with traditional taxis, some scholars argue that TNCs have provided cheaper trips, made it

possible for individuals to save costs (fuel and parking), and increased mode choices [2€l.

TNCs have also provided job opportunities for individuals suffering from job loss or other career setbacks [221(631(64]
by establishing an ecosystem for the immediate entry and involvement in the labor market as a freelancer or
individual employer (45). Sui et al. B2 point out that Didi Chuxing has attracted a variety of regular car owners in
addition to licensed taxis in China, and allows them to provide private trips in their own time. In a study funded by
Uber, the Economic Development Research Group estimated that nearly a quarter (23%) of Uber drivers were
unemployed before working as a ridesourcing driver 62, Therefore, TNC riders are viewed as micro-entrepreneurs
and a new generation of self-employed drivers who enjoy flexible working hours, appropriate work-life balance, and
a family-friendly lifestyle 631661,

There is also evidence regarding the positive role of ridesourcing services in the car industry. Evidence from China
suggests that the initial entry of Didi Chuxing positively impacted new car sales 7. However, it is not clear if this is
a permanent effect. Similarly, Remy et al. (68! discuss that TNCs facilitate drivers’ access to car lenders and dealers

and encourage purchasing new cars to join these platforms rather than reusing existing cars.
2.2. Negative Economic Impacts

Although ridesourcing services have created job opportunities for many people, there are concerns about
unsecured labor rights, underemployment, and income instability. Labor rights are not secure in the ridesourcing
industry and it may shift individuals away from secure employment to unsecured or footloose employment 19,
Moreover, the development of ridesourcing services has pushed many overqualified and educated people into
underemployment. This can be due to few entry barriers, coupled with the attractiveness of operating with a
technologically advanced platform 69, Wages also fluctuate in this industry, threatening the income stability of
drivers. While drivers cannot easily raise their salaries, TNCs can change their pricing system without seeking the

views of drivers [22],

There is also some evidence suggesting that ridesourcing platforms have catered to wealthier people. Due to
obstacles, including relatively high costs and the need for a credit card and smartphone, low-income individuals are
less able to use ridesourcing 228 Deka and Fei 22 show that the frequency of using ridesourcing services
increases with increases in income above USD 50,000 in the U.S. They claimed that while ridesourcing services
are cheaper than taxis, these trips tend to be substantially more costly than public transit fares. Notar et al. 9
made a similar argument regarding Uber and Grab drivers in Rangoon, Myanmar. They point out that whereas
ridesourcing services have enabled highly skilled and educated people to find a job, people or drivers with fewer

resources, such as less education, less literacy, and perhaps no cell phone, will not absorb in this market.
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The disruptive impact of ridesourcing services on traditional taxis is reported in several studies LB Evidence
in Beijing shows that ridesourcing services contributed to an 18.08% decline in the average passenger delivery trip
number per day per taxi and a 19.29% drop in the average daily profit per taxi “. A similar point is made by
Brodeur and Nield 28 who have found that, after entering Uber into New York City, a decline of around 8% in the

number of taxi rides per hour was experienced.

Despite some evidence regarding the positive role of ridesourcing services on the car industry in China by Guo et
al. (2018), other studies have vyielded conflicting results. Ward et al. 22 showed that following the entry of
ridesourcing services, the U.S. metropolitan areas experienced a 3% decrease in per-capita vehicle registrations

without any impact on VMT.

| 3. Environmental

3.1. Positive Environmental Impacts

Given the considerable number of trips made by ridesourcing services, their role in energy consumption,
greenhouse gas emissions, congestion, etc., is not negligible. Previous research shows that these taxis have both
positive and negative effects on the environment. When it comes to the positive environmental effects of
ridesourcing services, ridesourcing is assumed to be green or environmentally friendly since it can increase the use

of pre-existing vehicles and reduce empty drives and idle distances 22,

Comparing the capacity utilization of TNC drivers with traditional taxis, ridesourcing services have a higher capacity
utilization and productivity rate B3l |n comparing taxi and ridesourcing service quality in Los Angeles, Brown and
Lavalle 4] notice that TNC users pay 40% lower fares and wait only one-fifth of the time relative to taxis. Nie 54
also shows that TNCs can increase the taxi capability usage rate in the off-peak times in Shenzhen, China. Similar
results were obtained in the major U.S. metropolitan cities by Cramer and Krueger /3, who analyze the capacity
utilization of UberX drivers based on time and miles. They found that UberX drivers have a 30% higher time
utilization rate and a 50% higher miles utilization rate. They list four factors that may explain this difference. Firstly,
TNC drivers make use of a technology that suits driver-passenger more effectively. Second, TNCs have a larger
scale than taxi companies, which support faster matches. Third, regulations on traditional taxis are inefficient.
Finally, the flexible labor supply model of TNCs and their dynamic pricing more closely match supply with demand

throughout the day.

It has been argued that the integration of ridesourcing services and public transport can increase the efficiency of
the transportation system by serving a niche demand that public transport does not generally serve well Bl48] The
positive impact of ridesourcing services on public transit is that they can extend or complement public transit [Z8],
When ridesourcing serves the routes and operates at the times that public transport does not serve well, it
complements public transit. Ridesourcing can extend public transit by solving the first and last mile problem
created by the fixed route and fixed schedule of public transit BIZ3I7, The results of the study of Zgheib et al. 7

show that the integration of ridesourcing and public transport can increase the overall market share of the Beirut

https://encyclopedia.pub/entry/13211 6/19



The impacts of ridesourcing services | Encyclopedia.pub

BRT by 2%. They further explored that a 50% reduction in TNCs' fares can lead to a 3.5% increase in the BRT
market share in this city. However, it should be noticed that their model was simple and did not consider

correlations across error components.

Moreover, individuals in lower-density urban areas typically suffer from a first and last mile problem due to the
comparatively lower transit routes. The potential role that ridesourcing services can play in complementing and
expanding public transit has prompted transit agencies and local governments to set up on-demand systems that
include a multimodal, integrated, and connected transportation system 873 For example, the U.S. Federal
Transit Administration (FTA, Washington, DC, USA) Sandbox Program funded a range of pilot application-based
on-demand projects to provide first/last mile connections to fixed route services Y. In Canada, the Regional
Municipality of Waterloo has launched similar pilot projects in Kitchener, Cambridge, and Waterloo to integrate

transit fixed routes with ridesourcing services B4,

Some have speculated that the growth of ridesourcing services is an opportunity to reduce car ownership and
automobile dependence 82131 Some evidence suggests that the entry of ridesourcing services is attributed to a
decline in personal car dependence. For instance, after Uber and Lyft left Austin, Texas, Hampshire et al. 83 found
that 45% of the TNCs' users turned to personal cars and 8.9% of this group purchased an additional personal
vehicle in response to the suspension. However, it seems that a part of the inclination to personal cars following the
disruption may be justified by changes in travel behavior caused by Uber and Lyft operations in the past. The study
is also based on the assumption that previous users of Uber and Lyft have switched to a mode of transport, while

people may have switched to a mixed use of transport modes.

Some surveys measured the decline in car ownership due to the availability of ridesourcing services. Of the
participants in the study of Henao and Marshall 14l in the Denver region, 13% reported that they own fewer
vehicles due to the availability of ridesourcing services. They found that restaurants/bars, working trips to the CBD,
airport, hotels, and event venues are the most popular locations that people prefer to substitute driving with
ridesourcing. Lavieri et al. 24 indicate that 9% of respondents in their study in Austin, Texas, tend to dispose of one

or more household cars due to the availability of ridesourcing services.

Ridesourcing services can open a window of opportunity for planners to minimize parking supply, create new land
uses, and reduce overall vehicle miles traveled (VMT) 111231821 For many people, parking is the main reason to
substitute ridesourcing for personal driving 22. TNCs can provide a mobility service to and from areas with low
parking supply B4 because ridesourcing drivers never have to search for parking. Therefore, they can reduce
overall VMT by eliminating wasteful driving, such as the search for parking at the end of trips B2l[28], Henao and
Marshall [ indicate that about 26% of TNC riders would have driven if these services did not exist and needed a

parking spot in Denver.

The growth of ridesourcing services can also be a step forward in reducing congestion and energy use in cities 58!
(131881 Erhardt et al. 14, listed several mechanisms where ridesourcing services may reduce congestion. First, if

TNCs shared trips based on a ridesplitting behavior, they would replace the trips that could otherwise be in a
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vehicle with fewer passengers. Second, travelers may use ridesourcing services to address first and last mile
connections to regional transportation. As a result, TNCs may allow passengers to replace driving trips with transit.
Finally, TNCs can discourage car ownership by offering an appealing alternative to driving. They can lead people to

own fewer cars and shift to public transportation or active modes of transport.

Wenzel et al. [83] believe that ridesourcing services can decrease energy use in several ways. First, in the short
term, sharing rides with strangers or polling is an opportunity to reduce VMT. It can significantly reduce miles of
travel and the energy consumed in several vehicles with fewer occupants. Second, TNC drivers may ignore the
initial increase in a more efficient car's purchase price since the lower fuel costs may offset the cost in the medium
run. Finally, in the long term, riders may retire their existing cars to avoid fixed costs for their mobility need and, as
a result, may eliminate the trips they made with their vehicle beforehand. Jin et al. [& further point out that if TNCs
exclusively take advantage of electricity powered driverless cars, the prevalence of ridesourcing services could

reduce energy use and urban pollution.

Overall, the confirmed positive impact of ridesourcing services is that they are more efficient than traditional taxis.
In the reviewed literature, we identified several environmental opportunities, including increasing public
transportation efficiency, reducing car ownership, minimizing parking supply, reducing congestion, and energy

consumption. However, there is no evidence that these opportunities are yet exploited.
3.2. Negative Environmental Impacts

While the environmental merit of ridesharing is well documented B2I&7] the environmental influence of ridesourcing
is uncertain 88, Theoreticall, TNCs may reduce the overall VMT, congestion, energy consumption, and air
pollution by increasing taxis and public transit efficiency. However, there is empirical evidence to reject this idea
and characterize these services as detrimental to a city's sustainable environment, as ridesourcing may add more

idle cars to the road and attract some public transit users [,

Some research, including Xu et al. 82, poses some doubts about the positive influence of ridesourcing on the
public transportation system. It is argued that some passengers make ridesourcing trips which were previously
carried out by transit. Some of the trips are also new trips that they might not have otherwise made without the
availability of ridesourcing 2. Based on evidence reported in Table 1, between 14 and 58% of ridesourcing trips
are substituted with public transport trips. Clewlow and Mishra 22 have found that the introduction of TNCs is
correlated with a 15% reduction in transit ridership in major U.S. cities. However, they argue that this effect is not
the same for all forms of public transport, as public buses and light rail are more impacted, while heavy rail is
benefiting from the new generation of taxi services. While it was initially expected that ridesourcing services would
be an alternative to conventional taxis, Rayle et al. Bl have found that most ridesourcing trips in San Francisco are
substituting for modes other than a taxi and are, therefore, outside the traditional taxi industry. Similarly, in Brazil,
de Souza Silva et al. Bl suggest that 30% of riders would travel by public transport if these services were not

available as an alternative.
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Table 1. The results of studies on the impact of ridesourcing services on VMT/VKT, empty miles rate, transit

substitution, walking or bicycling substitution, driving/carpool/taxi substitution.

Target Sample Data

i 3 3 i ian 1
Author(s)City/Region Period Method Impact Population _Size Size Direction
Denver Lyft/Uber 416 .
[91] J 0, R
Colorado 2016 Survey +83.5% drivers rides Negative
San
San 2010-  Modeling- Francisco .
[11] +79 = =
VMTVKT Francisco 2016 regression %% Bay Area Negative
residents
192] Paris No
. 2017 Survey TNC users 1966 - Non
Region effect
" 2014—- : +36% UberX )
[75] i, -
5 US cities 2015 Modeling t0 45% drivers Negative
. June
Empty miles rate 2016 15
(85] Austin to Modeling a5y,  RideAustin . million  Negative
Texas . drivers .
April rides
2017
Austin Uber
[83] 2016 Survey +8.9%  and/or Lyft 1840 - Positive
Texas
users
Car sale
192] Paris No
. 2017 Survey TNC users 1966 - Non
Region effect
7 major 2014- Urban .
[25] 0 -
US cities 2016 Survey w22% residents 4094 Negative
3] San .
. 2014 Survey +8% TNC users 380 - Negative
Francisco
Denver Lyft/Uber 416 .
[91] Z + 0, o
Colorado 2016 Survey 12% drivers rides Negative
New trip generation Residents
3] California 2015 Survey +8% of 2400 1975 Negative
California
(z8) Santiago, 017 Modeling  +3% Uber 1600 - Negative
Chile users
Santiago, Santiago .
[94] 0 R
Chile 2017 survey 5.4% residents 1500 Negative
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Target Sample Data

i i i i PR |
Author(s)City/Region Period Method Impact Population Size Size Direction
[25] 7 major 2014- 0 Urban i '
US cities 2016 Survey 15% residents 4094 Negative
& San 2014 Survey 33% TNC users 380 - Negative
Francisco
1] Denver, o Lyft/Uber 416 i .
Colorado 2016 Survey 22.2% drivers rides Negative
[95] 7UScities 2016  Survey 14% “ﬁ‘;ﬂ:gy 4500 - Negative
48] 2009- Regression 0 L .
New York 2016 model 58.54% Taxi trips 1458 143,926  Negative
Residents
3 California 2015 Survey 22% of 2400 1975 Negative
California
Brazilian Logistic Brazilian
51 - 2017 regression 30% Uber 500 384 Negative
. N cities
Transit substitution model users
Spatial Mixed Uber 74394
© New York 2014 Cross- pickup S pickup Non
) effects
correlation records records
(s8] Santiago, 517 Modeling  34% Uber 1600 - Negative
Chile users
[94] Santiago, o Santiago i .
Chile 2017 survey 37.6% residents 1500 Negative
Waterloo, o
1l Ontario, 2018- Descriptive 74% TNCrides 585 - Negative
2019 analysis
Canada
. Discrete
[06) BOgOta.’ 2019 Choice 33% Uber trips - 50‘7.60 Negative
Colombia queries
Models
[07] Chengdu, . 0 DiDi trip i 181,172 .
China 2016 Modeling 33% data trips Negative
National
. . _ Household
fransit extendl.ng of 7] US cities 2017 Descrlpt'lve 27% Travel S S Positive
complementing analysis
Survey
(NHTS)
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Walking or bicycling
substitution

Driving/taxisubstitution

[85]

[25]

[95]

[93]

[94]

[25]

[95]

[99]

7 major
US cities

San
Francisco

7 US cities

California

Denver,
Colorado

Santiago,
Chile

Waterloo,
Ontario,

Canada

Tehran,
Iran

Cairo,
Egypt

Santiago,
Chile

7 major
US cities

San
Francisco

Denver,
Colorado

7 US cities

Austin
Texas

Santiago,
Chile

Author(s)City/Region Period

2014—
2016

2014

2016

2015

2016

2017

2018—
2019

2017

2017

2017

2014—
2016

2014

2016

2016

2016

2017

Method

Survey

Survey

Survey

Survey

Survey

Modeling

Descriptive
analysis

Chi-square
test

Chi-square
test

survey

[91]

Survey

Survey

Survey

Survey

Survey

Modeling

Impact

24%

21.0%

18%

20%

12%

4%

26%

19.7%

19.3%

1.6%

46%

46%

52.1%

42%

45%

52%

Target

Urban
residents

TNC users

Mobility
users

Lyft/Uber
drivers

Uber
users

TNC rides

Urban
residents

Urban
residents

Santiago
residents

Urban
residents

TNC users

Lyft/Uber
drivers

Mobility
users

Uber
and/or Lyft
users

Uber
users

4094

380

4500

416
rides

1600

585

2377

2011

1500

(o8P 94

380

416
rides
4500

1840

1600

Sample Data
Population Size

Size

Direction !

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Negative

Positive

Positive

Positive

Positive

Positive

Positive

ving and
jrowth of
‘he U.S,,
\merican
ar travel.
lium and
= drivers
Second,
esharing
ng to be
+ if these
increase

ngestion

Regarding the first reason, Cramer and Krueger /2 calculate that the empty miles rate of Uber drivers in Seattle is

about 45% and that it is about 36% for Los Angeles. However, Wenzel et al. 2 note that Cramer and Krueger

failed to include the empty commuting miles at the beginning and end of shifts. Wenzel et al. B3 estimate that this

commuting distance is about 19% of the total VMT for RideAustin drivers. Besides, they estimate that TNC drivers

travel 21% longer distances to pick up passengers in Austin, Texas, and drive 55% more miles between the end of

a trip and the next ride. There are three reasons why some TNC drivers opt to circulate rather than parking

immediately after a ride: (1) TNC drivers often cannot quickly and accurately locate the waiting positions of riders.

Therefore, cruising on the road helps them to find a new request in a shorter time 199: (2) Drivers mainly search for
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. . . Target Sample Data - :on 1s lead to
Author(s)City/Region Period Method Impact Population Size Size Direction

= Discrete 1erefore,
6] Bogota, 2019 Choice 30% [89] Uber trips 50,760 Positive
Colombia Models queries
(o4 Santlggo, 2017 survey 68% Sarltlago 1500 - Positive
Chile residents
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